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Within IIASA's Environment Program, the Project on Ecologically Sustainable 
Development of the Biosphere seeks to clarify the policy implications of 
long-term, large-scale interactions between the world's economy and its 
environment. The Project conducts its work through a variey of basic 
research efforts and applied case studies. One such case study, the Forest 
Study, has been underway since March 1986, and is focusing on the forest- 
decline problem in Europe. Objectives of the Forest Study are: 

(a) to gain an objective view of the future development of forest decline 
attributed to air pollution and of the effects of this decline on the 
forest sector, international trade, and society in general; 

(b) to build a number of alternative and consistent scenarios about the 
future decline and its effects; and 

(c) to identify meaningful policy options, including institutional, 
technological and research/monitoring responses, that should be 
pursued to deal with these effects. 

As in Borth America, most of the forests of Europe are dedicated at least 
partly to timber production for industrial purposes. Thus, wood raw 
materials are processed into wood and paper products to meet nnrket denrands 
for a wide range of goods. Many decisions that bear on the management of 
European forests are driven by market forces. These forces must be taken 
into account in any study of the long-term outlook for timber-production 
forests and the forest-products industry. In this vein, the Forest Study 
is using the FA0 system of models for forecasting forest-products demand 
(consumption) throughout the world. Through a special study conducted for 
the Forest Study, Anders Baudin has adapted the FA0 models specifically for 
use in generating scenarios for the long-term demand for forest products. 
This paper, one in a series of several Forest-Study background papers, 
looks into the structure of these models, presents detailed projections for 
one input scenario of economic development, and discusses the limitations 
of interpreting such forecasts in the context of the uncertainties inherent 
in the models. 

R.E. Hunn 
Leader 
Environment Program 



The projection system for forest-products demand described in this paper 
originated in the FA0 Outlook Studies of 1986 and has been further 
developed for use in the Forest Study of the Project on Ecologically 
Sustainable Development of the Biosphere within IIASA's Environment 
Program. Parts of the FA0 Outlook projection system have been program~ed 
for IBH-compatible personal computers and are available for use at IIASA in 
a user-friendly format (Baudin and Segerstedt, 1987). IIASA's objectives 
for this work were: 

(1) to provide a sound simulation basis for forest-product demand 
scenarios that will be considered in a policy framework addressing 
the future of the European forest sector in the face of continued 
forest decline; and 

(11) to provide a venue for collaborators with the study to use IIASA 
facilities in generating and exploring alternative national and 
international forest-product demnd scenarios. 

I am grateful to Sten Bilsson and Peter Duinker, research scholars in the 
Forest Study, for their encouraging guidance, constructive discussions and 
valuable suggestions during the course of this work. I also wish to 
express my thanks to an anonymous reviewer of the paper for constructive 
criticism. 

Anders Baudin 
Umea, Sweden 
January 1988 
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The FA0 Outlook S t u d i e s  were publ ished i n  October 1986. P r o j e c t i o n s  of t h e  
demand and supply  of f o r e s t  p roducts  were presen ted  up t o  year  2000 by 
country and f o r  agg rega t e s  of coun t r i e s .  The Outlook S t u d i e s  were based on 
two a l t e r n a t i v e  economic s cena r io s :  t h e  FA0 and Chase-Wanhattan GDP growth- 
r a t e  p ro j ec t i ons .  The e f f e c t  of varying t h e  input  t o  t h e  FA0 model system 
was, however, modest and d i d  not  r e f l e c t  t h e  inheren t  u n c e r t a i n t y  of 
long-term p ro j ec t i ons .  A s  an  a l t e r n a t i v e ,  a p e s s i m i s t i c  economic s c e n a r i o  
has  been developed based on s imple  t ime-ser ies  e x t r a p o l a t i o n s  of GDP growth 
r a t e s .  Th i s  s u b j e c t i v e / s t a t i s t i c a l  s c e n a r i o  g i v e s  g e n e r a l l y  s u b s t a n t i a l l y  
lower growth r a t e s  than  t h e  main a l t e r n a t i v e s  of t h e  Outlook S tud ie s .  Th i s  
paper p r e s e n t s  t h e  methods of making p r o j e c t i o n s  of t h e  FA0 model system 
and demonstrates  t h e  e f f e c t  of varying t h e  input  economic growth r a t e s .  
Furthermore, it stresses t h e  unce r t a in ty  a s p e c t s  of long-term p r o j e c t i o n s  
of t h e  demand f o r  f o r e s t  products .  
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The objective of the recent FA0 forest-sector "outlook" studies was "to 
establish a uniform, unbiased and international view of requirements, and 
an international perspective of the forest sector's long-term development" 
(FAO, 1986). Long-term projections of world demand for paper, sawnwood and 
wood-based panels are a basic input to policy formation and strategic 
decision-making for the forest industry, international organizations, and 
governments. 

This paper will give a summary of the contents of the FA0 models for 
projection of forest-products demand, and will discuss alternative economic 
scenarios that can be used as input to the model system for projection 
(simulation) purposes. These simulations will serve as a framework for a 
discussion about the future needs of forest products which can be 
contrasted to available fibre (wood) resources and future industrial 
capacity. 

The uncertainty of long-term projections, such as those of the FA0 Outlook 
Studies, consists of two parts: 

(i) a model (or model system) ; and 

(ii) basic input assumptions about exogenous variables of the model 
system. 

Both parts contribute to the uncertainty in projections: 

(i) the model in terms of an error component that summarizes incomplete 
knowledge, model assumptions and limitations, and data imperfections; 

(ii) the input error in terms of differences between the assumptions and 
the outcomes of the future values of the exogenous variables. 

According to this view, the concept "projection" is synonymous to 
"simulation", i.e., a projection is a set of answers to 'what-if' questions 
based on a given (or accepted) model system. In this paper the effect of 
different exogenous assumptions (economic scenarios) on the FA0 demand 
models of forest products is discussed. Thus, here the model is considered 
as given and the discussion is focused on the effect of different economic 
scenarios (rather than on the error term of the model). 

For each of five forest products, the FA0 Outlook model system (Figure 1) 
consists of a demand and a supply equation (FAO, 1987b). In the supply 
equations, the explanatory factors are essentially gross fixed capital 
formation, product prices and production costs (Wartin et al., 1985). 
Projections of supply are used as input to the fibre demand models to 
obtain projections of fibre demand, e.g. the demand of roundwood. In this 
paper, only the demand equations of forest products are considered (also, 
see Baudin and Lundberg, 1987). The five forest products considered are: 

(i) newsprint; 
(ii) printing and writing papers; 
(iii) other paper and paperboard; 
(iv) sawnwood and sleepers; and 
(v) wood-based panels. 
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Figure 1.  The FA0 Outlook model system. (For the  Forest Study of  the  
Biosphere Project ,  only the  upper part (dotted)  is app l i ed ) .  
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The FA0 demand models for forest products have be structured from 
production theory (Figure 2). The indicator of income is real gross 
domestic product (GDP) transformed to US dollars at 1980 exchange rates. 
The price variable is real unit border values for the largest trade flow. 
An additional time trend factor is included as a proxy for 'other factors' 
such as technology change and product substitution. 

A demand model should include all (end-use) factors that are important for 
the determination of demand for a forest product. Here, GDP has been used 
as an explanatory factor for all products even though it can be argued that 
other factors such as construction (for sawnwood and panels), private 
consumption expenditure (for newsprint) and index of manufacturing 
production (for other paper) would be better indicators. The argument for 
using GDP as an exogenous (explanatory) variable is lack of an 
international data set on relevant end-use factors. In fact, in a recent 
study on wood-based panels (FAO, 1987a) a data set that contains gross 
value added in construction as an explanatory variable was used instead of 
GDP. An argument in favor of using GDP as an explanatory variable in a 
model that may serve as an instrument for simulations is that official 
forecasts of GDP are available, while official forecasts of other 
explanatory variables are generally not available on a worldwide basis. 
Bo reliable and comparable international data set reflecting substitution 
exists today. Consequently, the trend factor also simulates effects of 
substitution. 

A log-linear, time-series, cross-section model was applied: 

where : 

COBS,, = apparent consumption ( = production + imports - exports) in 
country i at time period t; 

GDPit. = real gross domestic product at 1980 dollar exchange rates; 

Di = country-specific dummy variables defined as one for country i and 
zero for the other countries(i=1,2, . . . ,  E-1); 

pi t. = real unit border values for the largest trade flow for country no 
i at 1980 dollar exchange rates; 

t = time index (t=l for 1961, t=2 for 1962, etc. ) ;  

D = a trend shift dumny variable defined as zero before 1973 and one 
after 1973; and 

1 n = natural logarithms. 

The coefficient Be is an income elasticity and T a price elasticity. 

The dummies, denoted D, (j=1,2,..5), are included to reflect the idea that 
countries with different per-capita income may have different income 
elasticities. USA and Japan have been taken separately because of their 



Table 1. Income classes and elasticities used in the FA0 demand projection 
system for forest products. 

Per-capita GDP 
Income Class in 1981 Income Elasticity 

1 less than 2000 USD Be 

4 more than 9000 USD 84, + 83 

5 USA Be + 84 

6 Japan Ba + 8s 

Table 2. Equations used to calculate consumption growth rates (indices i 
and t are omitted) . 

1981 GDP 
per capita PRIBTIBG and 
in 1980 US$ BEVSPR I BT VRITIBG PAPER OTHER PAPER 

under 2000 R C =  .82(RGDP)+.6 R C =  .82(RGDP)+1.9 R C =  1.27(RGDP)-1.3 
2000 - 4000 R C =  .58(RGDP)+.6 R C =  .74(RGDP)+1.9 R C =  1.27(RGDP)-1.3 
4000 - 9000 RC = .59(RGDP)+.6 RC = .69(RGDP)+1.9 RC = 1.33(RGDP)-1.3 
9000 &over RC = .68(RGDP)+.6 R C =  .91(RGDP)+1.9 R C =  .75(RGDP)-1.3 
USA RC = .53(RGDP)+.6 R C =  .40(RGDP)+1.9 RC - .71(RGDP)-1.3 
Japan R C =  .73(RGDP)+.6 RC = .81(RGDP)+1.9 R C =  .85(RGDP)-1.3 

VOODBASED PABEiLS SAYBVOOD 

under 2000 RC=1.22(RGDP)+1.53 RC=.93(RGDP)-.8 
2000-4000 RC=1.15(RGDP)+1.53 RC=.56(RGDP)-.8 
4000 - 9000 RC = .97 (RGDP) +I. 53 RC = .48 (RGDP)-. 8 
9000&over R C =  .67(RGDP)+1.53 RC=.75(RGDP)-.8 
USA RC=-.03(RGDP)+1.53 RC=.55(RGDP)-.8 
Japan RC = .72(RGDP)+1.53 RC = .31(RGDP)-.8 

Bote: RC and RGDP here denote the consumption and GDP growth rates, 
respectively, in per cent. 



large contribution to world consumption of forest products. The income 
classes and income elasticities used in the models are defined in Table 1. 

The trend factor includes effects that the other variables of the equation 
do not reflect, such as changing technology and product substitution. The 
time trend slope after 1973 is 6 ,  + 6 ,  Substitution is also covered by 
the trend factor, the reason for not analysing the effect of substitution 
being lack of reliable international data. 

The models were estimated on annual data for forest-products consumption 
for all major consuming countries for the period 1961-1984. To reduce 
measurement errors, which may be expected to be proportionally larger for 
smll figures, countries with consumption in 1982 less than 20 000 EIT for 
newsprint, 50 000 WT for printing and writing papers, 100 000 WT for other 
paper and paperboard, 400 000 CUM for sawnwood and 100 000 CUM for wood- 
based panels were excluded from the analysis. The number of countries 
included in the sample varies between products: 51 for newsprint, 49 for 
printing and writing papers, 43 for other paper and paperboard, and 52 for 
sawnwood and for wood-based panels. Even if the model parameters were 
estimated on a sample of countries, all countries were included in the 
project ions. 

3. TEE FORBCABTIIO P80CBDVBB 

The process by which a projection is obtained follows a three-step 
procedure (Baudin, 1985 ) : 

1. Calculation of the growth rates of consumption according to the basic 
definition of elasticities: 

where: 

RC,, = growth rate of consumption from time period t-1 to t in country 
i; and 

RGDP,, = growth rate of real gross domestic product from time period t-1 
to t in country i. 

Here, pi is the income elasticity associated with country i and 6 ,  + 6 ,  
is the estimated trend growth after 1973. 

All estimates are obtained from the pooled time-series cross-section 
model (Equation (1)). In Equation (2), the price effect is deleted for 
two reasons: 

(i) the price elasticities are low; and 

(ii) historically, the annual real price changes were very modest, the 
only main exception being the period of the first oil crisis (FAO, 
1985). 

The price effect could easily be included in the projection system again 
if the price effect were expected to be important (e.g., at times of 
fibre and wood raw material scarcity). This is also of interest if the 
demand and supply equations were estimated simultaneously. Price would 



Table 3. Average annual growth r a t e s  ( X )  of t o t a l  GDP a t  1980 p r i c e s  f o r  
the  world and some important countr ies .  From 1985 on, the  FA0 GDP 
projec t  ions  a r e  given. 

REGIOB OR PER I OD 
COUNTRY 

VORLD 5 .5  5 . 2  3 . 8  3 . 8  1.9 3 .4  4.8 3 .8  

USA 5 . 2  2 .9  2 .4  3.3 2 .6  2 . 9  2.7 2 .7  
Japan 8 . 8  11.2 4 .6  5 . 0  4 . 1  4.8 4 .8  4 .8  
Germany 4 .9  4 .4  2 . 2  3 .4  1.1 2 . 1  2 . 9  3 . 0  
France 5 . 8  5 .8  3 . 9  3 .0  1 .4  2 . 5  3 . 8  3 . 8  

Table 4. Average annual growth r a t e  of r e a l  GDP i n  the  USA. 

5-Year Period Average Annual GDP 
Growth Rate 



then be considered as an endogenous variable which would be projected 
simultaneously with consumption and production. One first step in that 
direction has already been taken in updating of the wood-based panels' 
model of the FA0 Outlook Studies (FAO, 1987a). 

The growth-rate equations are presented in Table 2, where estimated 
income elasticities are the constants multiplied by the growth rate of 
GDP (RGDP) and the additional constant is the estimted trend factor=. 

2. Calculation of a base-year consumption as a five-term average of the 
last five years: 

The base-year consumption (at 1982) is the starting point of the 
projections upon which growth rates are applied. By taking the five- 
year average, the effect of business cycles on the long-term projection 
is reduced. 

3. Calculation of the consumption projection in 1990: 

where RCiase = annual average growth rate of consumption from 1982 to 
1990 for country i calculated in step 1. 

For 1995, the consumption projection is: 

The projections for subsequent years are obtained similarly. 
Consumption figures for regions are obtained by adding country 
projections and from these sums the growth rates for regions are 
calculated. 

4, ODP GBOVTH-RATE 8CBIAPI08 

The FA0 Outlook Studies have been discussed in a series of meetings with 
industry representatives where criticism has focused on the GDP growth-rate 
scenarios. One reason for a disagreement with the FA0 projections of GDP 
is that they project growth rates in the 1998s to return to rather high 
levels, which was considered unrealistic (FAO, 1987b). 

To illustrate the situation, let us examine annual growth rates of real GDP 
given over five-year periods (Table 3) for the world and a sample of 
important countries (FAO, 1986). As a result of the objections to the FA0 
GDP scenarios, it was decided in the FA0 studies to use an alternative GDP 
scenario: the Chase-Wanhattan economic scenario. Although the Chase- 
Hanhattan scenario generally gives lower growth-rate estimates than the FA0 
scenario, they have also been considered high. 

For the FA0 Outlook Studies, these two alternative economic scenarios have 
been used for projection of forest-product demand up to year 2000. For 
countries not included in the Chase-Wanhattan scenario, the FA0 GDP 
projections have been used. This does not lead to large inconsistencies in 



the projections since the amount of forest products consumed in these 
countries is only marginal in comparison with, e.g., members of the 
Organization for Economic Cooperation and Development (OECD). The GDP 
growth-rate projections are given in Appendix 1. 

To evaluate the realism of these projections it would be necessary to make 
a detailed study of the underlying models from which the GDP scenarios have 
been obtained. The input assumptions for the exogenous variables (time- 
series predictions and/or expert opinions) which are necessary for 
producing the economic scenarios would also have to be evaluated. These 
input assumptions can, of course, be modified to produce alternative 
scenarios. Such an exercise is time consuming, requiring access to the 
models on a computer, but has not been undertaken in this study. 

As an alternative to the FA0 and Chase-Wanhattan GDP projections, a 
"statistical" scenario was constructed on the basis of time-series 
projections of GDP growth rates from 1960 on. This scenario should be 
regarded merely as one example of alternative economic scenarios. In this 
alternative, growth-rate projections have been obtained by a combination of 
statistical and subjective methods. The scenario is based on the 
observation that many countries currently have a decreasing rate of growth 
of GDP. For instance, in Europe, the annual average decline of the growth 
of rate of GDP is 0.4% in 1961-85, and the variation across countries 
around that number is modest. The procedure used here was the following: 

The average growth-rate change over 5-year periods from 1961-65 to 
1980-1985 was calculated for each country. The growth rate of the last 
period was used as a starting point for the projections of the growth 
rates. For an example of this procedure, let us examine calculations 
for the USA (Table 4). The average annual increase of GDP growth-rates 
from 1961 to 1980 is (2.6 - 5.2)/4 = -0.6. The projections are then 2.0% 
( = 2.6-0.6) for 1985 to 1990, 1.4% for 1990-95, and 8.8% for 
1995-2000 

2. The above procedure was occasionally supplemented by subjective 
adjustments. For example, for France the five-year average annual growth 
rate for 1980-85 is 1.4%. The average decrease over one five-year 
period is 1.1%. This would give a negative future GDP growth in France 
which is hard to justify. Instead, the average decline of Vest Europe 
was used, leading to future growth rates of I.@%, 0.6% and 0.2% for the 
periods 1985-90, 1990-95 and 1995-2000, respectively . 
Two kinds of subjective ad.justments have been used: 

(1) when the decline of GDP was extreme, the average decline (or 
growth) of the geographic region to which the country belongs was 
used (for France the average decline in Vest Europe); and 

(ii) when the average annual GDP growth rate of the last period 
(1980-85) was exceptionally low, a three-period average was used 
and the projection started from the middle period (1975-88). 

These adjustments were used only occasionally. For the OECD countries, 
the subjective adjustments were carried out for Japan, France, Germany, 
Greece, Netherlands, Spain and Switzerland (i.e., 7 countries out 
of 21). 



The resulting projections do not always give lower future growth rates; for 
a number of developing countries the growth rates are increasing. The m i n  
difference from the FA0 and Chase-Manhattan scenarios is the decreasing 
growth rates of the developed countries (Appendix 1). 

Alternative time-series methods for generating additional economic- 
development scenarios can be suggested (e.g. Granger, 1980): 

(i) an exponential curve for the growth rates that can be fitted to each 
country individually or as time series cross section models; and 

(ii) ARIHA-models on original growth-rate numbers or log-transformed 
growth-rates, individually for each country. 

Projections from use of the FA0 and Chase-Manhattan GDP scenarios are given 
in FA0 (1986) up to year 2000. The subjective/ statistical GDP scenario 
was used as input to the model to generate an alternative set of 
consumption projections (Appendix 2). For comparison, world consumption 
figures are presented for all three scenarios in Table 5 and Figures 3-7. 

The GDP-scenarios which are used as an input to the demand models represent 
a very wide range of possible future GDP growth rates. The FA0 GDP 
projections represent an optimistic version while the subjective/ 
statistical GDP projections represent a pessimistic view. Any alternative 
falling outside this range may at this point in time be considered unlikely 
to occur. Consequently, the demand projections cover a very wide range of 
possible future outcomes. For year 2000 the subjective/ statistical 
approach gives 17-273 lower projections than the FA0 alternative. This 
range can be compared to the stochastic error of the model. For the world 
the width of the 90% projection confidence limits range between 7.5% and 
26.1% as fractions of the projection levels (FAO, 1986). The two sources 
of projection errors, taken separately, are large and if the two sources 
should be brought together the total error would increase even more. The 
user of the FA0 projection system is thus facing a larger uncertainty than 
the two alternatives of the FA0 Outlook Studies indicate. 

To illustrate the situation, let us consider newsprint and let us further 
assume that a new large newsprint machine produces 200 000 metric tons 
annually. The size of the uncertainty of world demand projections is 4 
million tons around 1995 and 8 million tons for year 2000 (Table 5). This 
means that the differences between the high and low alternatives represent 
the production of 20 and 40 large newsprint machines for year 1995 and 
2000, respectively. 

The emphasis of the FA0 Outlook Studies was in building the model system. 
Some considerations have been devoted to the error of the model in terms of 
confidence limits of the projections and the effect of varying the input 
projections (sensitivity analysis). Still there is risk that the reader of 
the FA0 Outlook Studies does not bear this in mind. The range of 
alternative projections up to year 2000 may give a false impression of 
little uncertainty, and does not reflect the size of the two main sources 
of errors of projections. The pessimistic subjective/statistical scenario 
is constructed to cast light on the inherent uncertainties of the model and 
input GDP projections and to encourage the use of other alternative 
economic scenarios as input to the model system. 



T a b l e  5. A c o m p a r i s o n  of w o r l d  c o n s u m p t i o n  p ro jec t ions  based o n  FAO, C h a s e -  
H a n h a t t a n ,  a n d  t h e  s u b j e c t i v e / s t a t i s t i c a l  GDP scenarios.  

PRODUCT GDP PROJECTED COBSUHPT I OB AVERAGE ABBUAL 
CROUP SCEBAR I 0  CROVTH RATES 

YEAR PER I OD 

BEVSPRIBT FA0 34,155 39,796 46,564 
CHASE-NABH 34,266 39,316 45,140 
SUBJ/STAT 32,415 35,626 38,686 

PRIBTIBG FA0 68,165 75,581 95,446 
liBD CHASE-NABH 59,955 73,652 90,639 
VRITIBG SUBJ/STAT 56,705 66,349 76,708 

OTHER FA0 121,630 139,424 161,887 
PAPER ABD CHASE-NAB 119,783 132,984 148,820 
PAPERBOARD SUBJ/STAT 11 1,803 116,115 118,883 

1000 cun 

SAVBVOOD FA0 497,232 550,353 613,276 
ABD CHASE-NAB 492,920 532,478 578,420 
SLEEPERS SUBJ/STAT 469,640 485,683 497,115 

WOOD- FA0 139,827 178,515 231,836 
BASED CHASE-NAB 133,984 163,670 202,282 
PABELS SUBJ/STAT 130,807 152,449 176,562 

PERCENTAGE 
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Figure 3. Vorld consumption of newsprint from 1961 to 1984, with 
project ions to 2000. 
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Figure 4. Vorld consumption of printing and writing papers from 1961 to 
1984, with projections to 2000. 
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Figure 5 .  Vorld consumption of other paper and paperboard from 1981 t o  
1984, with project ions  t o  2000. 
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Figure 6 .  Vorld consumption of sawnwood and s l eepers  from 1961 t o  1984, 
with project ions  t o  2000. 
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Figure 7 .  Vorld consumption of wood-based panels  from 1961 t o  1984, with 
project  ions t o  2000. 



Comparing a c r o s s  product groups, t h e  model's p r o j e c t i o n s  sugges t  t h a t  t h e  
most s u b s t a n t i a l  growth of world demand i n  r e l a t i v e  terms w i l l  occur i n  
p r i n t i n g h r i t i n g  papers  and wood-based panels" while  t h e  growth r a t e s  of 
t h e  demand of sawnwood a r e  smller than  f o r  t h e  o t h e r  products .  

A p r o j e c t i o n  is based on a  model and input  assumptions.  In  t h i s  paper t h e  
e f f e c t  of varying t h e  input  t o  t h e  FA0 model system f o r  demand of f o r e s t  
products  is demonstrated. The o t h e r  a spec t  of unce r t a in ty  is t h e  
s t o c h a s t i c  e r r o r  of t h e  model, which can be examined i n  te rms  of s tandard  
e r r o r  of t h e  model, var iance  of parameter e s t i m t e s ,  o r  confidence l i m i t s  
f o r  t h e  p r o j e c t i o n s  (Baudin, 1985).  I t  is shown t h a t  t h e  range of 
p r o j e c t i o n s  based on t h r e e  a l t e r n a t i v e  i n p u t s  is comparable i n  s i z e  t o  t h e  
s t o c h a s t i c  p r e d i c t i o n  e r r o r  of t h e  model. 

The var iance  of t h e  parameter e s t i m a t e s  can be regarded a s  due e i t h e r  t o  
random e f f e c t s  o r  due t o  more sys temat ic  e f f e c t s .  I f ,  f o r  i n s t a n c e ,  t h e r e  
is a sy t ema t i c  s t r u c t u r a l  change du r ing  t h e  h i s t o r i c a l  per iod  and t h e  model 
is e s t i m t e d  without cons ide r ing  i t ,  t h e  parameters  of t h e  model have 
l a r g e r  va r i ances  t han  i f  t h e  s t r u c t u r a l  change had not  occurred.  The 
presen t  FA0 model system is based on t h e  assumption t h a t  t h e  parameters  a r e  
s t a b l e ,  i . e .  s t r u c t u r a l  change is assumed not  t o  have occurred i n  t h e  p a s t  
nor is it expected t o  occur  i n  t h e  f u t u r e .  Th i s  r e s t r i c t i o n  can of course 
be re laxed .  One p o s s i b l e  f u r t h e r  development of t h e  e s t ima t ion  procedure 
and t h e  p r o j e c t i o n  process  is t o  include models f o r  p a r a m t e r  changes. The 
d r i f t ,  o r  sudden s h i f t s ,  of parameter e s t i m a t e s  over  t i m  could  be 
p ro j ec t ed  a s  w e l l  a s  exogenous v a r i a b l e s  of t h e  model. The model 
parameters  a r e  e s t ima ted  under t h e  assumption of a  s t a b l e  c a u s a l  
r e l a t i o n s h i p  between t h e  v a r i a b l e s  of t h e  system and i n  t h e  p r o j e c t i o n s  
t h i s  assumption a l s o  p r e v a i l s .  

The model system d i scus sed  here  concen t r a t e s  on t h e  demand r e l a t i o n s h i p  of 
t h e  system (Figure 1).  The supply equa t ion  has  been e s t ima ted  
independent ly  of t h e  demand equa t ion .  A j o i n t  e s t ima t ion  of t h e  parameters  
of t h e  demand and supply  equa t ions  might g ive  d i f f e r e n t  parameter 
es t imatesc .  One f u r t h e r  advantage is t h a t  by doing a  j o i n t  e s t ima t ion ,  
consumption, product ion and p r i c e  can be p ro j ec t ed  s imultaneously.  

Furthermore, models f o r  t h e  demand of f i b r e  requirement can be included.  
Th i s  approach would have t h e  b e n e f i t  of t a k i n g  n o t i c e  of t h e  p o s s i b i l i t y  of 
running i n t o  s c a r c i t y  i n  t h e  wood-supply s i d e ,  which would g i v e  a  more 
dramatic  p r i c e  development t han  i n  t h e  h i s t o r i c a l  per iod .  Th i s  f u r t h e r  
developrent  should be pursued. The p re sen t  p r o j e c t i o n  system does  no t  
cons ide r  any e f f e c t s  of wood s c a r c i t y  (e .g .  caused by f o r e s t  d e c l i n e )  o r  
e f f e c t s  on consumption due t o  increased  p r i c e s .  

Another l i m i t a t i o n  of t h e  p r o j e c t i o n  system is t h e  aggrega te  n a t u r e  of t h e  
products .  A more d e t a i l e d  l e v e l  of product d e f i n i t i o n s  is necessary ,  
e s p e c i a l l y  f o r  such a  b i g  bulk of products  a s  "Other paper". Here, 
d e t a i l e d  s t u d i e s  such a s  Baudin and Lundberg (19861, where t h e  OECD- 
c o u n t r i e s  a r e  ana lysed  f o r  more d e t a i l e d  product d e f i n i t i o n ,  can  be used t o  
" d i s t r i b u t e "  t h e  consumption of d i f f e r e n t  p roducts  wi th in  a  broad product 
ca tegory .  I t  is p o s s i b l e  t o  use t h i s  kind of s tudy  t o  o b t a i n  consumption 
p r o j e c t i o n s  with a  f i n e r  product d e f i n i t i o n .  



1. Different functional forms of the trend factor as well as 
discontinuities have been tested. The (log) linear specification, 
however, seems to be adequate and a significant structural shift in 1973 
was found only for 'Other Paper'. 

2. For all products except other paper and paperboard, 6, is equal to zero. 

3. A discussion of the stability of the elasticities is given by Buongiorno 
(1985) and the stochastic uncertainty of the projections by Baudin 
(1985). Compared to a similar study (Buongiorno, 1978) based on data 
from 1963 to 1973, the estimated elasticities of the FA0 model are 
numerically slightly lower. 

4. GDP growth rate projections based on a linear trend model are 1.8%, 
1.4%, 0.9% respectively, and projections based on an exponential trend 
model are 2.22, 1.92 and 1.7% respectively. 

5. In a recent report (FAO, 1987a>, however, the projected growth rates of 
the world demand for wood-based panels have been substantially revised 
(i.e., 3.0% annually between 1990 and 2000). 

6. In a recent study (FAO, 1987a) a joint estimation of the demand and 
supply equation for wood-based panels demonstrated that the link between 
demand and supply is rather weak; the income elasticities change only 
marginally, while there is a (minor) difference in the price elasticity 
of the denrand model when compared to the single equation estimates. 
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APPENDIX I - THE SUBJECTIVE/STATISTICAL GDP-GROWTH-RATE SCEBARIO 



Table Al.. The subjective/statistical GDP-growth-rate scenario. 
Figures are average annual percentages. 

COUNTRY 

AFGHANISTAN 
ALBAN I A 
ALGER I A 
ANGOLA 
ARGENT I NA 
AUSTRAL I A 
AUSTR I A 
BAHAMAS 
BAHRA IN 
BANGLADESH 
BARBADOS 
BELG I UM-LUX 
BEL I ZE 
BEN I N 
BHUTAN 
BOLIVIA 
BOTSWANA 
BRAZ I L 
BRUNE I 
BULGAR I A 
BURMA 
BURUBD I 
CAMEROON 
CANADA 
CAP VERDE 
CENTRAL AF REP 
CHAD 
CH I LE 
CHINA TAIWAN 
COLOMB I A 
CONGO 
COSTA RICA 
CUBA 
CYPRUS 
CZECHOSLOVAKIA 
DENMARK 
DJ I BOUT I 
DOMINICA 
DOMINICAN REP 
ECUADOR 
EGYPT 
EL SALVADOR 
EQUATORIAL GUINEA 
ETHIOPIA 
FIJI 
F I BLAND 
FRANCE 
FRENCH GUIANA 
FRENCH POLYNESIA 
GABON 
GAMB I A 



20 
Table A1 (continued). 

COUNTRY 

GERMAN DR 
GERMANY FR 
GHANA 
GREECE 
GUADELOUPE 
GUATEMALA 
GUINEA 
GUINEA BISSAU 
GUYANA 
HAITI 
HONDURAS 
HONG KONG 
HUNGARY 
ICELAND 
INDIA 
I NDOaES I A 
I RAN 
IRAQ 
I RELAND 
ISRAEL 
ITALY 
JAMAICA 
JAPAN 
JORDAN 
KAMPUCHEA DEM 
KENYA 
KINGD OF SAUDI ARA 
KOREA DPR 
KUWAIT 
LAOS 
LEBANON 
LIBERIA 
LIBYA 
MACAU 
MADAGASCAR 
MALAWI 
MALAYS I A 
MAL I 
MALTA 
MART IN I QUE 
MAURITANIA 
MEXICO 
MONGOL I A 
MOROCCO 
MOZAMB I QUE 
NEPAL 
NETHERLANDS 
NETHERLANDS ANTILL 
NEW CALEDONI A 
NEW ZEALAND 
NICARAGUA 
NIGER 



21 
Table A1 (continued) . 

COUNTRY 

NIGERIA 
NORWAY 
OMAN 
PAK ISTAN 
PANAMA 
PAPUA NEW GUINEA 
PARAGUAY 
PERU 
PHILIPPINES 
POLAND 
PORTUGAL 
QATAR 
REP OF KOREA 
REUNION 
ROMARI A 
RWANDA 
SAMOA 
SAO TOME & PRINCIP 
SENEGAL 
SIERRA LEONE 
S I NGAPORE 
SOLOMON ISLAND 
SOMAL I A 
SOUTH AFRICA 
SPA IN 
SRI LANKA 
SUDAN 
SUR I NAME 
SWAZ I LAND 
SWEDEN 
SWITZERLAND 
SYRIA 
TANZANIA 
THA I LARD 
TOGO 
TRINIDAD & TOBAGO 
TUNISIA 
TURKEY 
UGANDA 
UNITED KINGDOM 
UPPER VOLTA 
URUGUAY 
USA 
USSR 
VENEZUELA 
VIET NAM 
YEMEN DR 
YUGOSLAVIA 
ZAIRE 
ZAMBIA 
Z I MBABWE 



APPEBDIX I 1  - PROJECTIONS BASED ON THE SUBJBCTIVE/STATISTICAL SCENARIO 



Table A2. Projections of newsprint consumption based on the subjective/ 
statistical scenario. 

COUBTRY/ 
REG I OB 

PROJECTED COBSUHPTIOB 
(1000 MT) 

AVERAGE ABBUAL 
GROVTH RATE 

(%) 

PERIOD OR YEAR 

C ABADA 
UNITED STATES 

B AMERICA 

AUSTR I A 
BELGIUM-LUX 
DEBMARK 
F I KABD 
FRANCE 
GERMANY FR 
GREECE 
I CELABD 
I RELABD 
ITALY 
MALTA 
NETHERLANDS 
NORWAY 
PORTUGAL 
SPA I B 
SYEDEB 
SW I TZERLABD 
UNITED KIBGDOH 
YUGOSLAV I A 

V EUROPE 

AUSTRAL I A 
NEW ZEALABD 

OCEAB I A 

ISRAEL 
J APAB 
SOUTH AFRICA 

OTH DEV. PED ME 

ALGER I A 
AHGOLA 
BEN I H 
CAMEROOB 
ETHIOPIA 



Table A2 (continued) . 

COUBTRY/ 
REG I ON 

PROJECTED COBSUWPTIOH 
(1000 MT) 

AVERAGE ABBUAL 
GROWTH RATE 

( 2 )  

PERIOD OR YEAR 

1980- 1984 1990 1995 2000 

PER I OD 

GHABA 
GUIBEA BISSAU 
IVORY COAST 
KEBY A 
LIBERIA 
MADAGASCAR 
MALAW I 
MOROCCO 
noz Am IQUE 
B I GER 
BIGERIA 
REUB I OH 
SEBEGAL 
SIERRA LEOBE 
SOMAL I A 
TABZABI A 
TUNISIA 
UGABDA 
ZAIRE 
ZANBIA 
Z I WBABVE 

AFRICA 

ARGEBT I NA 
BAHAMAS 
BARBADOS 
BEL IZE 
BOLIVIA 
BRA2 I L 
CHILE 
COLONB I A 
COSTA RICA 
CUBA 
DOHIBICAB REP 
ECUADOR 
EL SALVADOR 
GUATEMALA 
GUYABA 
HAITI 
HONDURAS 
JAMAICA 
MARTIBIQUE 
HEX I CO 



T a b l e  A 2  ( cont inued) .  

C O U B T R Y  / 
R E G  I O H  

P R O J E C T E D  C O B S U l I P T I O B  
(1000 MT) 

AVERAGE ABBUAL 
G R O W H  R A T E  

(2) 

P E R I O D  O R  Y E A R  

1980-1984 1990 1995 2000 

P E R  I O D  

B E T H  A B T I L L E  
B I CARAGUA 
P A B A l I d  
PARAGUAY 
P E R U  
S U R  I BAI@ 
T R I N I D A D  E T C  
URUGUAY 
V E N E Z U E L A  

L A T I N  A M E R I C A  

E G Y P T  
L I B Y A  
S U D A N  

A F R .  B E A R  E A S  

A F G H A N I S T A N  
C Y P R U S  
I R A B  
I R A Q  
J O R D A N  
KUWAIT 
L E B A B O B  
S A U D I  A R A B I A  
S Y R I A  
T U R K E Y  
YEMEN DR 

A S I A  B E A R  E A S T  

B E A R  E A S T  

BANGLADESH 
B R U B E  I 
BURMA 
HOBG KOBG 
I N D I A  
I B W B E S  I A 
L A O S  
MACAU 
N A L A Y S  I A 
OMAH 



Table A2 (continued) . 

COUNTRY/ 
REG I OB 

PROJECTED CONSUHPTIOB 
(1000 MT) 

AVERAGE ABBUAL 
GROVTH RATE 

( X )  

PERIOD OR YEAR PERIOD 

PAK ISTAB 
PHILIPPIrnS 
REP OF KOREA 
S I BGAPORE 
SRI LABKA 
THA ILABD 

FAR EAST 

FIJI 
FR POLYNESIA 
BEV CALEDOBIA 

OTH DVPIBG NE 

CHINA TAIV 
KOREA DPR 
HOBGOL I A 
VIET HAM 

ASIA CPE 

BULGARIA 
CZECHOSLOVAKIA 
GERHAB DR 
HUNGARY 
POLABD 
ROMAB I A 
USSR 

E EUROPE USSR 

CENTR PLABBED 

WORLD 



Table A3. Projections of consumption of printing and writing papers based on 
the subjective/ statistical scenario. 

COUNTRY/ 
REG I OH 

PROJ ECTED COBSUWPT I OB AVERAGE ABBUAL 
(1000 WT) GROVTH RATE 

( X )  

PERIOD OR YEAR PER I OD 

CANADA 
UNITED STATES 

B AHERICA 

AUSTR I A 
BELGIUM-LUX 
DEBMARK 
F I BLAND 
FRANCE 
GERMANY FR 
GREECE 
I CELABD 
I RELAND 
ITALY 
MALTA 
NETHERLANDS 
NORWAY 
PORTUGAL 
SPA I B 
SVEDEB 
SWITZERLABD 
UNITED KIBGWH 
YUGOSLAVIA 

W EUROPE 

AUSTRAL I A 
NEW ZEALAND 

OCEAN I A 

ISRAEL 
J APAB 
SOUTH AFRICA 

OTH DEV. PED ME 

ALGER I A 
ABGOLA 
BEBIB 
CAMEROON 
CHAD 



T a b l e  A3 ( c o n t i n u e d )  . 

COUNTRY/ 
REG I OB 

PROJECTED COBSUNF'TION 
(1000 rn) 

AVERAGE ABEUAL 
GROVTH RATE 

(2) 

PERIOD OR YEAR 

1980- 1 9 8 4  1998 1995 2000 

PER I OD 

COBGO 
ETHIOPIA 
GABOB 
GHABA 
IVORY COAST 
KEBYA 
L I B E R I A  
MADAGASCAR 
HALAV I 
HAL I 
MOROCCO 
MOZAMBIQUE 
BIGER 
NIGERIA 
REUB I OH 
RVAWA 
SEBEGAL 
S O U L  I A 
TABZAB I A 
TUNISIA 
UGABDA 
ZAIRE 
ZAMB I A 
Z I MBABVE 

AFR I CA 

ARGEBT I BA 
BAHAMAS 
BARBADOS 
BELIZE 
BOLIVIA 
BRAZ I L 
CHILE 
COLOHB I A 
COSTA R ICA 
CUBA 
WMIBICAB REP 
ECUADOR 
EL SALVADOR 
GUATEHALA 
GUYANA 
HAITI  
HOEDURAS 



Table A3 (continued) . 

COUNTRY/ 
REG I OB 

PROJECTED COBSUMPTION 
(1000 MT) 

AVERAGE ABBUAL 
GROVTH RATE 

(2) 

PERIOD OR YEAR 

1980- 1984 1990 1995 2000 

PER IOD 

JAHAICA 
mx I CO 
HETH ABTILLE 
B I CARAGUA 
PABAHA 
PARAGUAY 
PERU 
SUR I BAKE 
TRINIDAD ETC 
URUGUAY 
VENEZUELA 

LATIB AMERICA 

EGYPT 
LIBYA 
SUDAN 

AFR. NEAR EAS 

AFGHANISTAN 
BAHRA I B 
CYPRUS 
I RAB 
IRAQ 
J ORDAB 
KUVA I T 
LEBABOB 
QATAR 
SAUDI ARABIA 
SYRIA 
TURKEY 
YEHEB DR 

ASIA HEAR EAST 

BEAR EAST 

BANGLADESH 
BRUBE I 
BURNA 
HOBG KOBG 
IBDIA 
I BDOBES I A 



Table A3 (continued). 

COUBTRY/ 
REG I OH 

PROJECTED COBSUKPT ION 
(1000 XT) 

AVERAGE ABBUAL 
GROVTH RATE 

(2) 

PERIOD OR YEAR PER I OD 

LAOS 
KALAYSIA 
0 U B  
PAK I STAB 
PHILIPPIBES 
REP OF KOREA 
S I BGAPORE 
SRI LABKA 
THAI LAND 

FAR EAST 

FIJI 
SArnA 

OTH DVPIBG ME 

CHIBA TAIW 
KOREA DPR 
MONGOL I A 
VIET HAM 

ASIA CPE 

BULGAR I A 
CZECHOSLOVAKIA 
GERUB DR 
HUNGARY 
POLABD 
ROMAB I A 
USSR 

E EUROPE USSR 

CEBTR PLABBED 

WORLD 



Table A4. Projections of consumption of other paper and paperboard based on 
the subjective/ statistical scenario. 

COUNTRY/ 
REG I OB 

PROJECTED COBSUHPT I OB 
(1000 ItT) 

AVERAGE ABBUAL 
GROVTH RATE 

( X )  

PERIOD OR YEAR PER I OD 

CANADA 
UNITED STATES 

H AMERICA 

AUSTRIA 
BELGIUM-LUX 
DEBJMARK 
F I RLAND 
FRANCE 
GERMABY FR 
GREECE 
I CELAND 
I RELABD 
ITALY 
NALTA 
NETHERLABDS 
NORWAY 
PORTUGAL 
SPA I N 
SVEDEB 
SWITZERLABD 
UBITED KIBGDOM 
YUGOSLAVIA 

W EUROPE 

AUSTRAL I A 
HEW ZEALABD 

OCEAB I A 

ISRAEL 
J APAB 
SOUTH AFRICA 

OTH DEV. PED ME 

ALGER I A 
ANGOLA 
BEBIB 
BOTSWABA 
CAKEROOB 



T a b l e  A4 ( c o n t i n u e d ) .  

COUNTRY/ 
REG I OB 

PROJECTED COBSUNPTIOB 
(1000 MI') 

AVERAGE AWlllAL 
GROVTH RATE 

(2) 

PERIOD OR YEAR 

CAPE VERDE 
CENTRAL AF REP 
CHAD 
CONGO 
ETHIOPIA 
GABON 
GHABA 
GUINEA BISSAU 
IVORY COAST 
KERIA 
LIBERIA 
MDAGASCAR 
MLAVI  
M L  I 
NAURITIUS 
MOROCCO 
MOZAMBIQUE 
N I GER 
NIGERIA 
REUN I OB 
RVANDA 
SENEGAL 
S O M L  I A 
TANZAB I A 
TOGO 
TUNISIA 
UGANDA 
UPPER VOLTA 
ZAIRE 
ZAMBIA 
Z I NBABVE 

AFRICA 

ARGENT I HA 
BAHAMS 
BARBADOS 
BEL I ZE 
BOLIVIA 
BRAZ I L 
CHILE 
COLOMB I A 
COSTA RICA 
CUBA 

PER I OD 



Table A4 (continued). 

COUBTRY/ 
REG I OB 

PROJECTED COBSUMPTIOB 
(1000 MT) 

AVERAGE ABBUAL 
GROVTH RATE 

( X I  

PERIOD OR YEAR 

1980-1984 1990 1995 2000 

PER I OD 

DOXIBICAB REP 
ECUADOR 
EL SALVADOR 
FRENCH GUIABA 
GUADELOUPE 
GUATEMALA 
GUYAHA 
HA IT I 
HOBDURAS 
JAMAICA 
MARTIBIQUE 
MEX I CO 
NETH ABTILLE 
B I CARAGUA 
PABANA 
PARAGUAY 
PERU 
SUR I BAME 
TRIBIDAD ETC 
URUGUAY 
VEBEZUELA 

LATIN AHERICA 

EGYPT 
LIBYA 
SUDAB 

AFR. BEAR EAS 

AFGHABISTAB 
BAHRA I B 
CYPRUS 
I RAB 
IRAQ 
J ORDAB 
KUVA IT 
LEBABOB 
QATAR 
SAUDI ARABIA 
SYRIA 
TURKEY 
YEHEB DR 



T a b l e  A4 (continued) . 

AVERAGE AKBUAL 
GROWTH RATE 

(%) 

COUBTRY/ 
REG I OB 

PROJECTED COBSUNPTIOB 
(1000 HT) 

PERIOD OR YEAR 

1980- 1 9 8 4  1990 1995 2000 

PER I OD 

ASIA BEAR EAST 

BEAR EAST 

BABGLADESH 
BRUBE I 
BURMA 
HOBG KOBG 
IBDIA 
IZJWBESIA 
LAOS 
MACAU 
NALAYS I A 
NEPAL 
OMAN 
PAK I STAB 
P H I L I P P I B E S  
REP OF KOREA 
S I BGAPORE 
S R I  LAHKA 
THAI LABD 

FAR EAST 

F I J I  
FR POLYBliSIA 
PAPUA B GUIBEA 
SAMOA 

OTH DVPIBG WE 

CHINA TAIV 
KOREA DPR 
KAMPUCHEA DEX 
HOBGOL I A 
VIET BAW 

ASIA CPE 

ALBAB I A 
BULGARIA 
CZECHOSLOVAKIA 
GERMAB DR 
HUNGARY 



T a b l e  A 4  (cont h u e d ) .  

COUBTRY/ 
REG I OH 

PROJECTED COBSUMPTIOB 
(1000 MT) 

AVERAGE ABBUAL 
GROVTH RATE 

( X )  

PERIOD OR YEAR 

POLABD 
R O M B  I A 
USSR 

E EUROPE USSR 10863.96 12388.73 13052.64 13365.68 1 .66  1 .05  0 . 4 8  

CEBTR PLABBED 14916.46 18283.16 20071.78 21235.72 2 .58  1 . 8 8  1 . 1 3  

VORLD 102885.58 111806.44 116118.07 118886.17 1 . 0 4  0 .76  0 . 4 7  



Table A5. Projections of consumption of sawnwood and sleepers based on the 
subjective/ statistical scenario. 

COUBTRY/ 
REG I OB 

PROJECTED COBSUMPT I ON 
(1000 CUH) 

AVERAGE ABBUAL 
GROVTH RATE 

( X )  

PERIOD OR YEAR PER I OD 

CANADA 
UNITED STATES 

AUSTR I A 
BELG IUH-LUX 
DEBWARK 
F I NLABD 
FRANCE 
GERMANY FR 
GREECE 
I CELABD 
I RELABD 
ITALY 
MALTA 
NETHERLANDS 
BORVAY 
PORTUGAL 
SPA I B 
SVEDEB 
SVITZERLABD 
UNITED KIBGWH 
YUGOSLAVIA 

V EUROPE 

AUSTRAL I A 
BEV ZEALABD 

OCEAN I A 

ISRAEL 
J APAB 
SOUTH AFRICA 

OTH DEV. PED NE 

ALGERIA 
ANGOLA 
BEB I B 
BOTSVABA 
BURUBD I 



Table A5 (continued) . 

COUNTRY/ 
REG I OB 

PROJECTED COBSUWPT ION 
(1000 CUM) 

AVERAGE ABBUAL 
GROVTH RATE 

( X I  

PERIOD OR YEAR 

1980-1984 1990 1995 2000 

PER I OD 

CAWEROOB 
CAPE VERDE 
CENTRAL AF REP 
CHAD 
COBGO 
EQ GUINEA 
ETHIOPIA 
GABOB 
GAWB I A 
GHANA 
GUINEA BISSAU 
GU I BEA 
IVORY COAST 
KEEY A 
LIBERIA 
NADAGASCAR 
NALAVI 
NAL I 
HAURITIUS 
MDROCCO 
MOZ AHB I QUE 
BIGER 
NIGERIA 
REUB I OB 
RVABDA 
SAO T O E  ETC 
SEBEGAL 
SIERRA LEONE 
SOUL I A 
SVAZ I L A W  
TABZAB I A 
TOGO 
TUBISIA 
UGAWA 
UPPER VOLTA 
ZAIRE 
ZAHBIA 
Z I WBABVE 

AFRICA 

ARGEBT I BA 
BAHAHAS 
BARBADOS 



Table A5 (continued). 

COUNTRY/ 
REG I OB 

PROJECTED COBSUHPTIOB 
(1000 CUM) 

AVERAGE ABBUAL 
GROVTH RATE 

( X I  

PERIOD OR YEAR 

1980- 1984 1990 1995 2000 

BEL I ZE 
BOLIVIA 
BRAZ I L 
CHILE 
COLOWB I A 
COSTA RICA 
CUBA 
WMIBICA 
DOMIBICAB REP 
ECUADOR 
EL SALVADOR 
FREBCH GUIABA 
GUADELOUPE 
GUATEWALA 
GUYANA 
HAITI 
HONDURAS 
JAWAICA 
WART I B I QUE 
E X  I CO 
BETH ABTILLE 
N I CARAGUA 
PABAWA 
PARAGUAY 
PERU 
SUR I BAHE 
TRIBIDAD ETC 
URUGUAY 
VENEZUELA 

LATIN AMERICA 

EGYPT 
LIBYA 
SUDAN 

AFR. BEAR EAS 

AFGHABISTAB 
BAHRA J B 
CYPRUS 
I RAN 
I RAQ 
J ORDAB 



Table A5 (continued) 

COUNTRY/ 
REG I OH 

PROJECTED COBSUMPTION 
(1000 CUM) 

AVERAGE ABBUAL 
GROVTH RATE 

(2) 

PERIOD OR YEAR 

1980-1984 1990 1995 2000 

PER I OD 

KUVA IT 
LEBANON 
SAUDI ARABIA 
SYRIA 
TURKEY 
YEMEN DR 

ASIA BEAR EAST 

BEAR EAST 

BANGLADESH 
BRURE I 
BURMA 
HOBG KORG 
IKDIA 
IBDOBESIA 
LAOS 
MACAU 
MALAYS1 A 
BEPAL 
OKAB 
PAK I STAB 
PHILIPPIBES 
REP OF KOREA 
S I BGAPORE 
SRI LABKA 
THAILAND 

FAR EAST 

FIJI 
FR POLYBESIA 
BEV CALEWBIA 
PAPUA B GUIBEA 
SAMOA 
SOLOMON ISLAKD 
VABUATU 

OTH DVPING ME 

CHIBA TAIV 
KOREA DPR 
KAHPUCHEA DEN 



Table A5 (continued) . 

COUBTRY/ 
REG I OB 

PROJECTED COBSUMPTIOB 
(1000 CUM) 

AVERAGE AKHUAL 
GROVTH RATE 

( X )  

PERIOD OR YEAR PER I OD 

NOBGOL I A 
VIET BAN 

ASIA CPE 

ALBAB I A 
BULGARIA 
CZECHOSLOVAKIA 
GERMAB DR 
HUNGARY 
POLABD 
ROMAB I A 
USSR 

E EUROPE USSR 

CEBTR PLABBED 

VORLD 



T a b l e  A 6 .  P r o j e c t i o n s  o f  c o n s u m p t i o n  o f  wood-based  p a n e l s  based o n  t h e  
s u b j e c t i v e /  s t a t i s t i c a l  s c e n a r i o .  

COUBTRY/ 
REG I OH 

PROJECTED COBSUHPTIOB 
(1000 MT) 

AVERAGE ABBUAL 
GROWTH RATE 

(2) 

PERIOD OR YEAR PER I OD 

CANADA 
UBITED STATES 

B AKERICA 

AUSTR I A 
BELGIUW-LUX 
DENMARK 
F I BLABD 
FRANCE 
GERMANY FR 
GREECE 
ICELABD 
IRELAW 
ITALY 
MALTA 
BETHERLABDS 
BORVAY 
PORTUGAL 
SPA I B 
SVEDEB 
SVITZERLAW 
UBITED KIBGDOM 
YUGOSLAV I A 

V EUROPE 

AUSTRAL I A 
NEV ZEALABD 

ISRAEL 
J APAH 
SOUTH AFRICA 

OTH DEV. PED ME 

ALGERIA 
ANGOLA 
BEB I B 
BURUW I 
CAKEROOB 



Table A6 (continued) . 

COUBTRY/ 
REG I ON 

PROJECTED CONSUNPTIOH 
(1000 m) 

AVERAGE ABBUAL 
GROVTH RATE 

(X I  

PERIOD OR YEAR 

1980-1984 1990 1995 2000 

CAPE VERDE 
CENTRAL AF REP 
CHAD 
CONGO 
EQ GUINEA 
ETHIOPIA 
GABON 
GAMBIA 
GHANA 
GU I BEA 
IVORY COAST 
KEBYA 
LIBERIA 
MADAGASCAR 
MALAW I 
MAL I 
NOROCCO 
NOZAMBIQUE 
N I GER 
NIGERIA 
REUN I ON 
RWANDA 
SENEGAL 
SIERRA LEOBE 
SOUL I A 
SWAZ I LABD 
TABZABI A 
TUNISIA 
UGABDA 
UPPER VOLTA 
ZAIRE 
ZAMBIA 
Z I MBABVE 

AFRICA 

ARGENT I HA 
BAHAMAS 
BARBADOS 
BEL IZE 
BOLIVIA 
BRA2 I L 
CH I LE 
COLOMBIA 



Table A6 (continued) . 

COUBTRY/ 
REG I ON 

PROJECTED CONSUNPTIOB 
(1000 MT) 

AVERAGE ABBUAL 
GROVTH RATE 

( X )  

PERIOD OR YEAR 

1980-1984 1990 1995 2000 

COSTA RICA 
CUBA 
DOMINICA 
WMIBICAB REP 
ECUADOR 
EL SALVAWR 
FRENCH GUIABA 
GUADELOUPE 
GUATEMLA 
GUYABA 
HONDURAS 
J AMICA 
M R T  I B I QUE 
MEXICO 
BETH ABTILLE 
NICARAGUA 
PABAM 
PARAGUAY 
PERU 
SUR I BAME 
TRIBIDAD ETC 
URUGUAY 
VENEZUELA 

LATIB AMERICA 

EGYPT 
LIBYA 
SUDAB 

AFR. BEAR EAS 

AFGHANISTAN 
BAHRA I B 
CYPRUS 
I RAE 
I RAQ 
J ORDAB 
KUVA I T 
LEBABOB 
QATAR 
SAUDI ARABIA 
SYRIA 
TURKEY 



T a b l e  A 6  (continued). 

COUBTRY/ 
REG I OB 

PROJECTED COBSUHPTIOB 
(1000 MT) 

AVERAGE ABBUAL 
GROWTH RATE 

(2) 

PERIOD OR YEAR 

A S I A B E A R E A S T  1860.18 2501.13 3013.62 3619.19 

BEAR EAST 2148.26 3019.81 3757.48 4667.83 

BANGLADESH 
BHUTAN 
BRUBE I 
BURMA 
HOEG KOBG 
INDIA 
IBDOBESIA 
LAOS 
MAC AU 
MALAYS I A 
OMAN 
P AK ISTAE 
P H I L I P P I B E S  
REP OF KOREA 
S I BGAPORE 
S R I  LANKA 
THAI LAND 

FAR EAST 3851.85 6957.56 10189.58 15137.57 

F I J I  1.26 1.89 2.43 3.13 
FR POLYBESIA 7.90 12.22 16.27 21.67 
BEW CALEDOBIA 3.60 4.49 5.15 5.91 
PAPUA B GUINEA 12.04 18.05 23.24 29.93 
SAMOA 0.88 1.20 1.46 1.77 
SOLONOB ISLAED 3.00 4.10 4.98 6.05 

OTH DVPIBG ME 28.68 41.94 53.53 68.46 

CHINA TAIW 1635.16 2891.62 3900.04 4964.78 
KAWPUCHEA DEM 1.80 2.62 3.26 3.99 
NOBGOL I A 4.50 6.44 8.05 10.08 
VIET HAM 30.60 41.00 46.68 50.36 

ASIA CPE 1672.06 2941.69 3958.04 5029.19 

ALBAB I A 9.60 14.13 18.78 18.52 
BULGARIA 522.28 784.08 962.00 1122.83 



T a b l e  A 6  (continued). 

COUBTRY/ 
REG I OH 

PROJECTED COBSUKPTIOB 
(1000 HT) 

AVERAGE ABBUAL 
GROVTH RATE 

(%) 

PERIOD OR YEAR PER I OD 

CZECHOSLOVAKIA 1313.90 1613.02 1842.32 2114.17 
GERMAB DR 1521.02 2405.13 3217.39 4323.70 
HUBGARY 466.52 597.43 678.08 748.29 
POLAW 2056.62 2322.25 2505.42 2703.04 
ROMAB I A 1260.08 1888.83 2267.94 2536.32 

USSR 10589.68 14688.96 17240.36 19349.39 

E EUROPE USSR 17739.70 24313.82 28730.29 32916.27 

CEBTR PLABBED 1941 1.76 27255.51 32688.33 37945.45 

WORLD 101027.91 129914.19 151182.70 174778.48 


